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We estimate the demand for education in Spain, and use the
estimated demand curve to analyze whether the evolution of the
education wage premium in the 1980s and 1990s can be explained
by a demand-supply framework. We ¯nd that growth in the de-
mand for education in the 1980s was very similar to growth in
the 1990s. Our empirical results show that di®erence in the evo-
lution of the education wage premium between the two decades
can be explained by combining observed changes in labor supply
with steady labor demand growth.
JEL codes: J24, J31, O33
1 Introduction
Recent decades have seen substantial heterogeneity in the evolution
of the education wage premium, both across countries and over time
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 (Katz, Loveman, and Blanch°ower 1995, Gottschalk and Smeeding
1997, Gottschalk and Joyce 1998, Acemoglu 2003). A natural start-
ing point for the analysis of these di®erences is the demand-supply
framework (D&S). The purpose of the D&S framework is to examine
whether the evolution of the education wage premium can be approx-
imated by supply-driven movements along a labor demand curve with
a stable slope, including shifts in labor demand. The results have been
quite encouraging in a variety of contexts. Katz and Murphy (1992),
for example, conclude that the education wage premium in the U.S.
between 1963 and 1987 can be explained by steady, secular shifts in
the demand for educated workers combined with observed changes in
relative supply. Katz, Loveman, and Blanch°ower (1995) show that
the D&S framework is also useful for understanding the evolution of
the wage premium in four OECD countries (the U.S., U.K., Japan, and
France). Card, Kramarz, and Lemieux (1999) incorporate wage-setting
institutions in a D&S framework and show that this helps to explain
relative wage trends among less-skilled workers in the U.S., Canada,
and France in the 1980s. Acemoglu (2003) ¯nds that the D&S with
steady, secular shifts in the demand for educated workers can account
for the di®erences in the evolution of wage inequality between Finland
and Norway.
While the Spanish education wage premium has been studied quite
intensively,1 the literature on this subject has not yet explored how
it may ¯t within the D&S framework. The goal of this study is to
ascertain whether the D&S framework can help explain the evolution of
the education wage premium in Spain during the two decades between
1980 and 2000. Our main ¯nding is that the evolution of the premium
during those two decades can be well approximated by combining the
observed changes in labor supply with steady growth in the demand
for education over the 1980-200 period. Interestingly, our estimates of
the slope of the Spanish demand curve for education, and education
demand growth, are quite similar to U.S. estimates.
One of the key elements of the D&S framework is the slope of the
demand curve for education (which, in the standard D&S framework, is
the inverse of the elasticity of substitution between more and less edu-
1See Abad¶ ³e (1997), Arellano, Bentolila, and Bover (2001), Torres (2002) and















 cated workers). The main di±culty faced when estimating this slope is
that education supply and the education wage premium are determined
simultaneously by demand and supply. Estimation therefore requires
solving the standard identi¯cation problem (see Hamermesh, 1993, for
a summary of this problem in the context of labor demand estimation).
The empirical literature on the demand curve for education stretches
back to the 1970s. Johnson (1970) estimates the elasticity of substi-
tution between more and less educated workers to be 1.34 for a cross
section of U.S. states in 1960. Ciccone and Peri (2005), using a panel of
US states for the 1950-1990 period, and employing Acemoglu and An-
grist's (2001) state-time-dependent child labor and compulsory school
attendance laws as instruments for changes in the supply of education,
¯nd an elasticity of substitution of about 1.5. Angrist (1995) ¯nds an
elasticity of substitution of about 2 for data on Palestinian workers
in the West Bank and the Gaza Strip during the 1980s; he uses the
number of local higher-education institutions as an instrument for edu-
cation supply. Fallon and Layard (1975), using cross-country data and
employing income per capita as their instrument for education supply,
obtain an estimate of 1.49 for the elasticity of substitution between
more and less educated workers. Caselli and Coleman (2000) apply a
D&S framework with endogenous technology to cross-country data to
obtain an elasticity of substitution of 1.31. Katz and Murphy (1992)
derive from U.S. time-series data for the 1963-1987 period an elasticity
of substitution of about 1.4.
Because the national time-series data for Spain is insu±cient to
allow a valid estimate of the elasticity of substitution, we use the ap-
proach developed by Katz and Murphy to estimate the elasticity of
substitution in a panel of Spanish regions, employing the beginning-
of-period population structure as our instrument for education supply.
The resulting estimate of the elasticity of substitution between more
and less educated workers in Spain is close to the estimates reported
by Katz and Murphy and Ciccone and Peri for the United States.
Our estimate of the slope of the Spanish demand curve for educa-
tion for the 1980-2000 period allows us to examine the degree to which
the D&S framework can be used to explain the evolution of the Spanish
education wage premium during that period. Our chief empirical ¯nd-















 the framework ¯ts quite closely with its actual evolution. For example,
our estimates show a 0.6% decrease in the relative wage of more edu-
cated workers during the 1980s and a 1.1% increase during the 1990s,
¯gures which come close to the actual 0.7% decrease in relative wages
during the 1980s and 1.4% increase during the 1990s. Interestingly,
we ¯nd similar annual growth rates for education demand in Spain
during the 1980s and the 1990s (2.7% and 3.1%, respectively). These
estimates come close to estimates for the United States: for example,
Katz and Murphy (1992) estimate the relative U.S. demand shifts to
be about 3.3% per year, while Acemoglu (2002) reports an increase of
about 2.5% annually.
One explanation for cross-country di®erences in the evolution of
wage inequality, especially in Europe, is that wage-setting institutions
di®er by country (Acemoglu, ?, Card, Kramarz, and Lemieux, 1999,
Abraham and Houseman, 1993...). Arguably, the most relevant institu-
tion for the Spanish case is collective wage bargaining; however, taking
this into account does not a®ect our conclusion that the D&S frame-
work is able to capture the evolution of the Spanish education wage
premium.
The rest of the paper is structured as follow. Section 2 explains the
data used; Section ?? explains the measurement of relative wages and
education supply; Section 4 presents the estimation and decomposition
results; Section ?? evaluates the possible e®ects of collective bargaining
on relative demand estimates;and Section 6 concludes.
2 The Demand and Supply Framework
According to the demand and supply framework, the wage of more rel-
ative to less educated workers (the education wage premium) is deter-
mined by education demand and supply. The simplest model of relative
demand is based on the constant elasticity of substitution (CES) ¯rm-
level production function (see, for example, Katz and Murphy, 1992).
The model assumes that ¯rms f have access to the following production
function:

















 where Y is output, H is the input of more educated (skilled) work-
ers, and L the input of less educated (unskilled) workers. Af and Bf
denote the levels of factor-augmenting technology to which ¯rms have
access. It is straightforward to show that the production function pa-
rameter ½ determines the elasticity of substitution between factors ¾.
In particular, ¾ = 1=(1 ¡ ½), which implies that ½ · 1 is necessary
for the isoquants to be convex and the education demand curve to be
well-de¯ned (½ = 1 corresponds to the case where the two types of
labor are perfect substitutes, while ½ ! ¡1 implies that there is no
substitutability at all between more and less educated workers).
Firms are assumed to take wages in the labor market as given when
making their hiring decisions. Firms' demand for education, the de-
mand for more relative to less educated workers H=L, can be obtained















where we have used that ¾ = 1=(1 ¡ ½):
The D&S framework can be applied to the regional level by assum-
ing that ¯rms in region i have levels of factor-augmenting technology
Af = Ai and Bf = Bi. A region's equilibrium education wage premium
can now be determined by equating education demand with education




















Taking logs on both sides yields




where !i = Ln(wH=wL), b = Ln(B=A) and h = Ln(H=L). Taking
di®erences over time (denoted by ¢) yields




Hence, log changes in the education wage premium, ¢!it, are equal to















 the education demand curve, ¡ 1
¾¢hiSt. The strength of the e®ect of
supply changes on the wage premium depends the slope of the inverse
education demand curve, 1=¾, which is equal to the inverse of the elas-
ticity of substitution between more and less educated workers. When
the elasticity of substitution is high, supply changes will have small ef-
fects on the education wage premium (the inverse demand curve is °at).
As the elasticity of substitution between more and less educated work-
ers falls, the senstitivity of the education wage premium to changes in
education supply increases. Figure 1 provides a graphic illustration of
the relative wage e®ects of demand shifts and supply-driven movements
along the demand curve. An increase in the relative supply, from h to
h
0
, moves the equilibrium point along the downward-sloping inverse
demand curve (A to B) and reduces the education wage premium. An
increase in the relative demand for educated workers moves the equi-
librium point to C and increases the education wage premium. When
there are demand and supply shifts, the equilibrium rests at point D;
in this case the behavior of the education wage premium depends on
which shift prevails.
The key feature of (3) from our point of view is that, once the
elasticity of substitution between more and less educated workers has
been estimated, it can be used to determine how supply and demand
a®ect the evolution of the education wage premium. In order to resolve
the standard simultaneous-equation identi¯cation problem, estimating
the elasticity of substitution requires a valid instrument for shifts in
the regional education supply.
3 Data and Measurement
3.1 Data
Individual Data
The wage data for this study comes from the Household Budget
Survey (EPF) and Continuous Household Budget Survey (ECPF), 2
both of which cover a wide range of individual characteristics, such as
education, age, region, annual earnings, type of employment contract,
2Dating from 1985, but with a change in methodology in 1997 and processed by


























Figure 1: The Relative Demand for Education.
etc. The EPF is available for 1974, 1980-81 and 1990-1991; the ECPF
is available for every quarter since 1985. Although there are some
di®erences, the information in the EPF since 1980 is quite similar to
that in the ECPF. As the focus here is on long-term trends, we will
use data corresponding to 1980-1981, 1990-1991 and 2000-2001. The
1974 survey is not considered because it provides no usable education
data. Other sources of wage data either lack needed individual data
only or cover only short periods. An additional advantage of the EPF is
that the methodology used to compile this data has remained relatively
stable since 1980.
We will focus on heads of households aged 20 to 65 who work full
time and are not self-employed. 3 Our schooling data refers to the
highest of four possible degrees attained upon the subject's completion
of primary school, lower secondary school, upper secondary school, or
















 university. We use this information to impute years of schooling to
each of the individuals in our sample.4
Aggregate Supply Data
Our data on the supply of schooling comes from Instituto Valen-
ciano de Investigaciones Econ¶ omicas (IVIE) (Mas, P¶ erez, Uriel, Ser-
rano, and Soler, 2002). The schooling data refers to workers in 17 (of
19) Spanish regions from 1964 to 2001. The categories are:
1. No schooling or primary schooling only (less than eight years of
schooling)
2. Lower level secondary schooling (between eight and twelve years
of schooling)
3. Upper secondary education (thirteen years of schooling)
4. College degree (sixteen to eighteen years of schooling)
Less educated workers are de¯ned as belonging to either the ¯rst
or the second group. That is, workers with fewer than 12 years of
schooling are considered to be less educated, while those with an upper
secondary or university educations are de¯ned as more educated.These
de¯nitions are quite similar to others in analyses for the U.S., U.K. and
other countries.5
Instrumets
Our approach is uses the beginning-of-period population structure
as an instrument for analyzing regional changes in schooling supply.
The needed population data comes from the 1981 and 1991 Spanish
Population Censuses provided by the National Statistics Institute.
3.2 Measurement and Descriptive Stats
Education Wage Premium
Wages depend on not only on schooling but on many other indi-
vidual characteristics. To isolate the role of schooling, two approaches
4We follow former Spanish studies to impute these years, especially Vila and
Mora (1998).
5Acemoglu (2002) de¯nes this classi¯cation for the US. However, he considers
















 might be used. One could use all of the available individual character-
istics to build a narrow de¯nition of worker cohorts, then calculate the
education wage premium as the wage of one narrowly-de¯ned cohort
relative to another, less-educated cohort that is very similar to the ¯rst
in all other dimensions. However, this strategy requires many observa-
tions. We therefore focus on a second strategy based on Mincer wage
regressions (Mincer 1974). Speci¯cally, using j for individuals, t for
years, and i for regions, we estimate
ln(w
j













The left-hand side is the log of individual wages and the right-hand
side contains a list of explanatory variables: years of schooling (S
j
t),
years of experience (E
j
t), and other k variables (represented by the k£1
vector X
j
t ) such as marital status, employment sector, gender, etc. As
usual, experience is calculated as age minus years of schooling minus
six. The key parameter is ¯it, that is, the percentage increase in wages
(the return) from one year of schooling in any given region/year. Once
we have estimated this return;we obtain the log education premium of
workers with SH years of schooling relative to workers with SL years
of schooling in region i for year t by multiplying the di®erence in years
of schooling by the estimated return to schooling (^ ¯it). The method
used to estimate (4) is ordinary least squares.
A standard concern with Mincerian wage regressions estimated us-
ing ordinary least squares is that schooling can be correlated with unob-
servable characteristics (e.g., ability) that may also a®ect wages. While
some Spanish studies have sought to address these concerns using in-
strumental variables, but none of them use EPF or ECPF data, since
these surveys do not provide suitable instruments. Nevertheless, there
two reasons to believe this concern should not a®ect our analysis. First,
many studies have shown that the bias is quite small (Card 1999).
Moreover, since our study focuses on the the evolution of the educa-
tion wage premium, our analysis will not be a®ected by the bias as long
at the latter remains approximately constant in time. Another issue
is that our estimating equation implies that any individual, regardless
of his or her level of education, can return for an additional year of
schooling. In principle, we could relax this assumption by estimating















 Table 1: Spanish Returns to Education.
1980/81, 1990/91 and 2000/01.
1980-81 1990-91 2000-01
¯t 0.064 0.060 0.070
(0.001) (0.001) (0.003)
Note: Estimations for 1980/81 and 1990/91 are based on
EPF and 2000/01 on ECPF. ¯t represents the average
return to education for Spain. Data in parenthesis rep-
resent standard deviations. The re- turns are estimated
using Mincer equations and OLS. The sample is limited
to heads of family and non self-employed workers.
of education (degrees). But we do not have su±cient data to follow
this approach for some of the smaller Spanish regions.
Table 1 contains our return-to-schooling estimates (or ¯) for Spain
as a whole, obtained using the data on individuals available in our
surveys.6 Here, it can be seen that the number of individuals returning
to school fell during the 1980s and increased slightly during the 1990s, a
pattern that is in keeping with the results found for other countries (for
example, see (see for some examples Gottschalk and Smeeding 1997,
Freeman and Katz 1995, Acemoglu 2003). There are similar, previous
¯ndings for Spain; for example, Abad¶ ³e (1997) ¯nds that Spanish wage
inequality fell during 1980s, partly due to a decrease in the return to
education.7
Relative Supply
We ¯rst aggregate workers with only primary schooling and workers
with lower-level secondary schooling using
6Some of the values of the estimated regional coe±cients are not shown.
7Other works point in a di®erent direction however, maybe because of the use of
di®erent surveys to compare trends in the return to education. Barceinas, Oliver,
Raymond, and Roig (2000) estimate the return to education using EPF for 1980
and ECPF for 1985 - 1996. They found that return to education increased during
this period, except between 1985 and 1991 when it fell. Their estimate of the return
to education is 5.9% for 1980 and 7.0% for 1990. The estimates obtained in this
paper are 6.4% for 1980, 6.0% for 1990, and 7.0% in 2000. The major di®erences in




















it is the e±ciency of workers with lower-level secondary school-
ing relative to workers with primary schooling. This e±ciency para-
meter is obtained as the education premium in region i and year t of
workers with no more than a secondary-school education relative work-
ers with no more than a primary-school education. Here, the supply
of more educated workers is obtained by aggregating workers with an






it is obtained obtained as the education premium in region i
and year t of workers with no more than an upper-secondary education
relative workers with a university degree. The log supply of education






Figure 2 and Table 2 contain information on the education wage
premium and the relative supply of schooling for the 1980s and 1990s.
It can be seen that the education wage premium fell between 1980 and
1990 (from 0.51 to 0.43) and increased between 1990 and 2000 (from
0.43 to 0.49). The implied annual growth rates are equal to -0.8%
during the 1980s and 0.6% during the 1990s. The (log) relative supply
of schooling, on the other hand, increased from 0.057 to 0.096 during
the 1980s and from 0.096 to 0.121 during the 1990s. The implied annual
growth rates were 5.2% during the 1980s and 2.3% during the 1990s.
Whether the pattern in Figure 2 and Table 2 is sensitive to the way
education groups are aggregated is an important issue. As a robustness
check, therefore, we classify workers with lower-secondary schooling in
the higher education group and then repeat the analysis using this new
classi¯cation. The results are shown in Figure 3 and Table 3.
Qualitatively, the evolution of the education wage premium and




































































log of relative wage relative supply
Figure 2: Education Wage Premium and Relative Supply of Skills in Spain.















































wage premia relative supply
Figure 3: Education Wage Premium and Relative Supply of Skills in Spain.
















 Table 2: Relative supply and logs relative
wage in Spain.
1980-81 1990-91 2000-01
wt 0.51 0.43 0.49
ht 0.057 0.096 0.121
Note: wt denotes the Spanish average education wage pre-
mium for year t while ht represents relative supply for
better-educated workers.
Table 3: Relative supply and logs relative
wage in Spain (II)
1980-81 1990-91 2000-01
wt 0.42 0.39 0.40
ht 0.41 1.20 2.22
Note: wt denotes the Spanish average education wage pre-
mium for year t while ht represents relative supply for
better-educated workers.
the one we obtained earlier.
4 Estimation and Results
To gauge the extent to which the evolution of the education wage pre-
mium can be explained by the demand-supply framework, we estimate
¢!it = ¢bt ¡
1
¾
¢hiSt + (¢bit ¡ ¢bt): (5)
where ¢!it is the change in the education wage premium, ¢bt the na-
tional shift in education demand, ¡(1=¾)¢hiSt captures supply-driven
movements along regional education demand curves, and ¢bit ¡ ¢bt
are regional shocks to labor demand.
Changes in the regional supply of educated workers are likely to















 plies that the inverse elasticity of substitution between more- and less-
educated workers cannot be estimated by applying ordinary least squares
estimation to (5). This positive correlation may be the result of worker
migration to regions with rapidly rising wages, or it may re°ect the fact
that individuals living in regions where education is highly paid may
decide to remain in school longer. Thus, it is necessary to ¯nd instru-
ments for changes in the supply of education. Since the beginning-of-
period population structure should be una®ected by shocks to regional
labor demand, we will use the regional population structure in 1980
as an instrument for changes in the education supply during the 1980s
and the population structure in 1990 as an instrument for changes in
the education supply during the 1990s. Since changes in legal schooling
requirements and better educational opportunities have increased the
educational levels of younger people throughout Spain between 1980
and 2000, relative to that of the generation that retired during those
same two decades, changes in the regional supply of educated workers
should also correlate to changes in the supply of education. Hence,
the average level of schooling should have increased more rapidly in
regions where there were more young people in 1980, relative to other
regions. Figure 4 shows the relationship between the population share
of people between the ages of 16 and 20 at the start of the period and
the variation in relative supply over the course of the following decade.
Predictably, it suggests a positive link between these two variables.
The beginning-of-period population share of 16-to-20-year-olds is the
instrument used to estimate (5). Hence, our identifying assumption is
that this population share a®ects the change in the education premium
over the course of the following decade only through its e®ects on the
relative supply of education.
Table 4, which presents the ¯rst stage regression, shows that the
16-to-20-year-old population share has a highly statistically signi¯cant
positive e®ect on the growth of education supply. Interestingly, these
results become even stronger once we introduce region-¯xed e®ects to
control for region-speci¯c trends in the relative supply of education.
The ¯rst column of Table 5, which lists the second-stage results,
shows the baseline speci¯cation. The remaining columns give the re-
sults of various robustness checks using other variables such as physical















 Table 4: First Stage Regression.
Dependent Variable Changes in log of relative supply.
I II
0.229 *** 0.428 ***
16-20 years old
(0.069) (0.106)
0.877 *** 1.242 ***
Constant
(0.131) (0.194)
¯xed e®ects no yes
R2 0:3071 0.601
F-statistic 8.32 11.31
Note: dependent variable are log changes in regional relative sup-
ply due to extra education.
The regressor (the 16-20 age group variable) represents the re-
gional share in total population of people aged between 16 and
20.
Column I shows results exclusive of ¯xed e®ects, while column II
shows results inclusive of ¯xed e®ects.
Data in parenthesis are standard errors.
*** means signicance at 1%.
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Figure 4: Relation between instruments and relative supply growth
tensive information and communication technology (ICT) sectors, and
employment level.8 Our data on physical capital per worker comes
from BD-Mores, published by the Spanish Ministry of the Economy
(speci¯cally, the Department of the Economy). The ideas of these ro-
bustness checks using capital is that (some types of) capital may be
complementary to educated workers and therefore a®ect the education
wage premium. Total employment is included to test for aggregate
scale e®ects.
The results indicate that -1/¾ is between -0.58 and -0.65, meaning
that the education demand curve is downward sloping. Moreover, our
estimates are statistically di®erent from zero at the 1% level. The im-
plied elasticity of substitution between more- and less.educated workers
is between 1.5 and 2. This value is very similar to that found elsewhere.
Johnson (1970), for example, estimates the elasticity of substitution be-
tween more- and less-educated workers to be 1.34 for a cross-section
of U.S. states in 1960. Fallon and Layard (1975) ¯nd an elasticity of
8ICT (Information and Communication Technology) sectors are those with a high















 Table 5: Relative Demand Estimation
Dependent variable: log changes in regional
education wage premium.
I II III IV
0,275*** 0,245** 0,281*** 0,024
¢b80 (0.084) (0.114) (0.082) (0.291)
0.066 0.064 0.077 0.063
¢b90 ¡ ¢b80 (0.140) (0.139) (0.141) (0.132)
-0,654*** -0,596** -0,654*** -0,582***
¡ 1
¾ (0.199) (0.251) (0.207) (0.176)
- 0,116 - -
¢k
- (0.291) - -
- - -0,050 -
¢kict - - (0.294) -
- - - 0,035
employ.
- - - (0.044)
Adj. R2 0,48 0,49 0,48 0,49
n 34 34 34 34
Note: The dependent variable is changes in logs of regional relative wages
due to extra education. ¢b80t estimates changes in the(inverse) rela-
tive demand intercept in eighties. ¢b90 ¡ ¢b80 estimates di®erences in
changes in the(inverse) relative demand intercept in nineties relative to
eighties. ¡ 1
¾ estimates the coe±cient associates to changes in logs of
regional relative supply due to extra education or the (inverse) relative
demand slope. ¢k are changes in logs of regional physical capital per
workers and ¢kict are changes in logs of regional physical capital per
workers in ICT sectors. Employment responds to log of regional employ-
ment at the start of the period. All estimations are performed controlling
for regional and time e®ects.
*** implies signi¯cance at 1%, ** at 5% and * at 10%.















 substitution between less- and more-educated workers of 1.49, using
cross-country data. Angrist (1995) reports an elasticity of substitution
of about 2, and Caselli and Coleman (2000) estimate the elasticity of
substitution between more- and less-educated workers to be approxi-
mately 1.3. Katz and Murphy (1992), using U.S. time-series data for
the 1963-1987 period, report an inelasticity of about 1.4 for substitution
between more- and less-educated workers. Using di®erent estimation
methods, Ciccone and Peri (2005) argue that the long-term elasticity
of substitution in the U.S. between 1950 and 1990s was between 1 and
2.
How much can education demand be seen to have increase during
the 1980s and 1990s, according to our estimates? The ¯rst column
shows a demand shift of 0.2715 during the 1980s, which represents
an annual increase of about 2.8%. Since the di®erence between the
pace of the education demand shifts during the 1990s relative to the
1980s is not statistically di®erent from zero at any conventional level,
we cannot reject the hypothesis that labor demand increased by the
same amount during the 1990s as during the 1980s. Interestingly, our
estimated increase in education demand for Spain is very similar to that
estimated by Katz and Murphy (1992), who report a value of 3.3%.
Summarizing, we ¯nd that education demand grew during the 1980s
at a rate roughly similar to that for 1990s, and that this increase in
education demand approximates that found for the United States dur-
ing the same period. Moreover, the elasticity of substitution between
more- and less-educated workers found by us is also quite similar to
that estimated for the United Staes.
We are now ready to decompose the change in the education wage
premium into the part attributable to changes in demand and the part
attributable to changes in supply. Table 6 shows this exercise. Our
results show that with no shift in education demand, the education
wage premium would have fallen by 2.6% per annum between 1980
and 2000. By decade, this decrease would have been much stronger
during the 1980s (3.4%) than during the 1990s (1.7%). In the presence
of education demand shifts only, the education wage premium would
have increased by 2.8% during both the 1980s and the 1990s. The last
column shows that the change in the education wage premium pre-















 Table 6: Decomposition of Relative Wage Changes.
wages supply demand error
1980=81 ¡ 1990=91 -0,7 -3,4 2,8 0,0
1990=91 ¡ 2000=01 1,4 -1,7 2,8 0,4
Average 0,4 -2,6 2,8 0,2
Note: Supply represents relative wage growth rates if the only change is in relative supply, or changes in
relative wages along the relative demand curve. Wages are the values for relative wages derived from section
3.2. Demand represents the growth rates given by the common constant in (5).
observed in the premium.
5 Labor Institutions
Let us now examine whether our conclusions above are robust to the
in°uence of wage-setting institutions. These institutions have changed
in almost all countries during recent decades. In Spain, a new system
of labor regulation was introduced during the 1980s 9, the most impor-
tant feature of which was centralized collective bargaining (CB).10 The
latter involved wages being negotiated between unions and employer
associations, as it did in other European Countries such as Germany.11
CB agreements set a wage °oor, and while only 18% of workers are paid
at the negotiated rate, they tend to be the least-paid of all workers;
see (Dolado, Felgueroso, and Jimeno 1997) (hereafter DFJ).12 Hence,
education premia could in principle be a®ected by CB wage °oors;
more importantly from our perspective, the evolution of the education
9Ley del Estatuto de los Trabajadores (1980).
10Almost 50% of negotiations take place at sector-province level; 26.6% are at
sectoral negotiations at the national level.
11Despite very low union a±liation, almost 80% of workers are covered by some
collective bargaining agreement as negotiations are binding for most non-union work-
ers.
12Dolado, Felgueroso, and Jimeno (1997) also explain that the real value of the
minimum wage does not play any role in wage determination. They show that the
lowest wages are determined by the CB wage °oors, and that there is no link between















 Table 7: : Growth in Unemployment Rate by Education
Groups in Spain.
1980-85 1985-90 1990-95 1995-00
none or primary only 77.3 -20.1 51.6 -34.2
lower-secondary 63.3 -35.4 28.8 -45.5
upper-secondary 56.4 -27.5 47.2 -34.0
tertiary 75.4 -27.4 31.1 -43.7
Note: data from Human Capital Series compiled by IVIE. Spain
wage premium in Spain may have been a®ected by increasing the CB
wage °oors leading to wage compression (while there is a minimum
wage in Spain, this wage falls below the wage °oor set by CB and is
therefore not regarded as binding). One way to check whether trends
in CB wage °oors did indeed raise the wages of least-educated work-
ers, relative to the market-clearing wage level, is to examine whether
the unemployment rate among less-educated workers increased more
rapidly than it did among other education-classi¯ed worker groups.
Table 7, which lists the percentage change in unemployment rates by
worker education category, shows no marked di®erences between less-
versus more-educated workers as far as unemployment trends are con-
cerned. For example, between 1980 and 1985 (a time of rising overall
unemployment), the rates for workers with higher versus lower levels of
education exhibited similar trends. Between 1995 and 2000, a period
characterized by falling unemployment, both the primary and upper-
secondary education groups registered the same decline. In summary,
over the course of the past twenty years a similar trend has character-
ized unemployment among workers in all education categories.
Another way to check whether our conclusions are driven by CB
is to re-estimate our demand-supply model after excluding workers for
whom the °oors of CB agreements are likely to be binding. DFJ argue
that bargained wages earned by the most CB-in°uenced workers fell be-
low 125% of the minimum wage in the early 1980s and below 140% of
the minimum wage in 1990. Because their study ends in 1996, we have















 is that the most CB-in°uenced workers earned less than the average
wage reported for a Spanish "peones" (unskilled workers) in 2002 Wage
Structure Survey, if we take into account CPI in°ation between 2000
and 2002. Table 8 shows the results of our re-estimated model, after
eliminating workers whose wages fell below the speci¯ed cuto®s. Here,
the slope and the intercept are almost identical to those obtained ear-
lier. Our conclusions regarding the evolution of the Spanish education
wage premium therefore continue to hold.
6 Conclusions
The main aim of this paper was to examine the extent to which a
demand-supply model may be used to explain the evolution of the edu-
cation wage premium during the 1980s and the 1990s. Our key ¯nding
was that the evolution of relative supply represented the main driving
force behind the changes in this premium, since the demand for ed-
ucation rose at a similar pace during the two decades under study.
We also found that the increase in the demand for education during
our study period{about 2.8% per year{roughly approximated that es-
timated for other countries, including the United States. Another im-
portant ¯nding was that the elasticity of substitution between more-
and less-educated workers in Spain was about 1.5, and thus almost
identical to that obtained in previous cross-country and cross-regional
studies. Our study therefore suggests that the trend in the Spanish
wage premium can be explained quite well by market forces.
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